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Honeywell International Inc. on monikansallinen yhtiö, joka toimii monilla eri toimialoilla ja työllistää noin 132 000 
ihmistä. Tämän opinnäytetyön toimeksiantajana toimii Honeywell Oy, Kuopio ja tämän opinnäytetyön kannalta 
oleellisia Honeywellin tuotteita ovat OptiVISION ja siihen liittyvät työkalut. OptiVISION on niin kutsuttu tuotannon-
ohjausjärjestelmä (MES, Manufacturing Execution System), joka on erikoistunut sellu- ja paperiteollisuuteen. 
 
Tämän opinnäytetyön tarkoituksena on selvittää ja kuvata mitä kaikkia vaiheita tarvitaan, jotta data saadaan tuo-
tantojärjestelmästä raportille asti ja toteuttaa tämä samalla käytännössä sekä analysoida raportointiprosessin haas-
teet ja onnistuneen raportoinnin vaatimat edellytykset.  
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tut raportit. Raporttien osalta korjauksia tarvittiin käyttöönoton jälkeen, lähinnä vain niiden ulkoasuihin.  
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ABBREVIATIONS: 
 
ETL Extract, Transform and Load 
 
SQL Structured Query Language 
 
SSIS SQL Server Integration Services 
 
SSRS SQL Server Reporting Services 
 
PHD  Process History Database 
 
ERP Enterprise Resource Planning 
 
ERP system brings all different sections of an enterprise under one software. For ex-
ample, status of an order from a customer can be seen by immediately by all de-
partments. (WAILGUM, Thomas 2007.) 
 
MES Manufacturing Execution System 
 
MES systems extends the features of ERP system and these two are often joined to-
gether. The boundaries between these two have grown weaker lately.  MES is like 
ERP but it is specialized to follow the manufacturing process. With MES manufactur-
ing and quality data from any point of manufacturing process, can be accessed at any 
time when it is needed. (VINHAIS, Joseph A 1998.) 
 
SMTP  Simple Mail Transfer Protocol 
 
SMTP server handles the sending of an email to the Internet, SMTP is used together 
POP3 and IMAP servers, which handle the incoming emails. (POP3-, SMTP- ja muut 
sähköpostipalvelimien tyypit 2015.) 
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1 INTRODUCTION 
 
Report generation from production data is usually considered as a simple task, a report is simply ex-
ecuted and then printed. One of the goals of this study is to bring out all the background work 
needed for successful reporting. Before the creation of a report or before anything else can be 
started in practice, specifications based on the customer requirements have to be done. Usually 
specification includes a detail design of the functionality and requested layout. When the specifica-
tion with the design has been approved, the actual creation of reports and data processing starts. In 
theory, in case specification documents are detailed enough the actual creation of reports is done by 
following the designs. 
 
Data validation in general is one of the most important sections of reporting, a report with false data 
is useless. Frequent data checkpoints for possible errors or false data improve the data validation. If 
data for some reason is not valid or it is not available, the checkpoint automatically sends an error 
message and the problem can be solved much more quickly than if the false data is noticed not until 
on the report. In case an error is found on the report, first the reason for false data has to be locat-
ed and sometimes this takes a lot of time, because the whole data transfer chain may have to be 
checked for errors. 
 
1.1 Honeywell  
 
Honeywell International Inc. is a multinational company which has about 132 000 employees 
worldwide. Globally Honeywell business are divided into four businesses (Wood 2014.): 
 
 Aerospace 
 Automation and Control Solutions 
 Performance Materials and Technologies 
 Transportation Systems 
 
Honeywell Process Solutions (HPS) is a part of Performance Materials and Technologies section and 
it is a leader in the process automation industry globally. HPS employs approximately 11 500 em-
ployees. For more than 35 years HPS has improved process automation control systems. HPS is di-
vided into five lines of businesses (Wood 2014.): 
 
 Projects & Automation Solutions 
 Lifecycle Service Solutions 
 Advanced Solutions & Consulting Services 
 Engineered Fields Solutions 
 Field Products 
 
Honeywell is one of the biggest Advanced Solutions suppliers to process industries. For example 
chemical, metal, mineral and mining, oil and gas, power, pulp and paper and refining and petro-
         
         8 (34) 
chemical industries are served by Advanced Solutions. Honeywell’s Business and Process Perfor-
mance Solutions helps to manage business complexity better, improve production and optimize the 
supply chain. (Wood 2014.) 
 
1.2 The goals of the thesis 
 
The main goal of this thesis is to document the reporting process while considering different sec-
tions needed in reporting, such as: 
 
 Data transmission from the OptiVision server to  the data warehouse server  
 Execution method used for reporting  
 Analyze challenges and requirements of successful reporting  
 
Checkpoints for errors are created at the same time with report development. When a reports is de-
veloped, it is tested and the data is validated. When an error is found, the root causes are investi-
gated to prevent it from happening again.  
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2 TOOLS AND TECHNIQUES USED FOR DATA TRANSFER AND REPORTING 
 
A database is a data storage which is a collection of organized information that is somehow con-
nected to each other. There are many different database management software to choose from, the 
main differences among the software are the price, query language, features and the tools provided 
by the software. Microsoft SQL Server was used as the database environment in this project.  
 
2.1 Microsoft SQL Server  
 
Microsoft SQL Server is a database environment with many useful tools to manage and analyze the 
database and the data it contains. SQL Server Management Studio is a graphical user interface for 
managing a database.  SQL Server uses Transact-SQL (T-SQL) as its primary query language. 
(Microsoft SQL Server 2015.) 
 
Transact-SQL is an extension to basic SQL and allows programming and the use of functions and 
variables. There are lots of predefined functions in SQL Server like SUM, which sums the selected 
values. There are predefined functions for mathematics, date formatting and text processing but the 
user can also create his own custom functions using Transact-SQL. All applications communicating 
with SQL Server use Transact-SQL to communicate. (Transact-SQL Reference(Transact-SQL) 2015.) 
 
2.2 SQL Server Integration Services 
 
To keep data in a data warehousing database valid and up to date, the data needs to be loaded 
regularly. The extraction of data from the source database or databases and transferring it to a tar-
get database is known as ETL (Extract, Transform and Load) and the target database is commonly 
called a data warehouse. In this project ETL processes are done with SQL Server Integration Ser-
vices. (Overview of Extraction, Transformation, and Loading 2014.) 
 
SQL Server Integration Services (SSIS) is SQL Server’s tool to create data integration projects. SSIS 
is a tool for creating ETL packages, data can be simply extracted from the source and transferred to 
a target location or data can be refined to a completely different form. Source and target locations 
can be anything from a plain text file to a massive database. The refining of data can be done with 
tools provided by SSIS or the user can create a task with custom code. (SSIS Tutorial: Creating a 
Simple ETL Package 2015.) 
 
2.3 SQL Server Reporting Services 
 
SQL Server Reporting Services (SSRS) is SQL Server’s server based feature for creating and manag-
ing reports and it provides a lot of different tools to create and manage these reports. Tools of SSRS 
are used in Microsoft Visual Studio. Reporting Services allows the creation of reports from relational, 
XML-based or multidimensional data sources. Reports can be created from scratch or a with report 
wizard which creates the foundation of the report. Reports can be exported for example to pdf or 
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Microsoft Excel format or reports can be viewed for instance as part of a Microsoft Windows applica-
tion or over a web based connection. (Reporting Services (SSRS) 2015.) 
 
2.4 Microsoft SQL Server Data Tools 
 
Microsoft SQL Server Data Tools provides an environment where all the SSIS packages and reports 
are created in Microsoft Visual Studio. Microsoft SQL Server Data Tools provides an alternative for 
SQL Server Management studio, because with SQL Server Object Explorer it is possible to: 
 
 Execute queries 
 Create and edit database objects 
 Create and edit database data 
 
Microsoft SQL Server Data Tools also provides a graphical user interface for table creation and edit-




OptiVision is a product name for Manufacturing Execution System (MES) developed by Honeywell. 
OptiVision is specialized to pulp, paper and flat sheet industries. The development and support of 
OptiVision is sourced and delivered from The Honeywell Process Solutions Division located in Cincin-
nati USA, Kuopio Finland, Vitrolles France and Bangalore India. OptiVision consists of: 
 
 Customer and Order Management  
 Production Planning and Scheduling 
 Production and Quality Tracking 
 Inventory and Warehouse Management  
 Load and Shipment Management  
 Invoice and Credit Management 
 Shop Floor Interfaces and ERP Integration.  
 
In other words OptiVision is so-called order to cash solution, meaning possibility to have all func-
tionality from customer order to invoicing. (Wood 2014.) When customer’s order is received, Op-
tiVision handles following sections: 
 
 Production planning and scheduling 
 Raw materials management 
 Warehouse management 
 Logistics 
 
With OptiVision it is possible to diminish the costs and losses and increase the profits. (Honeywell 
Process Solutions 2013.) 
         
         11 (34) 
 
2.6 Process History Database (PHD) 
 
Honeywell’s Uniformance Process History Database (PHD) collects and stores continuous process da-
ta. The PHD shadow server combines the data gathered by PHD collector servers and stores this da-
ta to a database. There can be one or many collectors and these collectors can be far away from 
each other geographically. (Honeywell Process Solutions 2014a.) 
 
 
FIGURE 1. Uniformance Process Studio with different figures (Honeywell.)  
 
With tools provided by the PHD the history data can transformed into information. As shown in Fig-
ure 1 the process data can be viewed with many different graphical displays. (Honeywell Process 
Solutions 2014a.) 
 
2.7 Quality OptiMISER 
 
Quality OptiMISER is a data historian and analysis tool developed by Honeywell, which allows data 
from several sources to be combined and viewed simultaneously. Quality OptiMISER consists of a 
database and application suite which allows for example quality data from multiple sources to be 
stored for a long time and all quality data available from one software. (Honeywell Process Solutions 
2014b.) 
 
Quality OptiMISER is a tool for analyzing quality data effectively. The base package of Quality Opti-
MISER includes three application:  
 
 Quality Procedure Manager 
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 Contour Map 
 Trends 
 
In Quality Procedure Manager (shown in Figure 2) the quality testing procedures are created and 




FIGURE 2. Quality Procedure Manager’s user interface (Honeywell.) 
 
With Contour Map the quality data can be shown as a two- or three-dimensional graphical represen-
tation. The data shown can be historical or current and the current data is updated in real time, so 
the production problems can identified as fast as possible. (Honeywell Process Solutions 2014b.) 
 
Trends allow quality parameters to be trended on a selected time period. (Honeywell Process Solu-
tions 2014b.) Optional applications for Quality OptiMISER are: 
 
 As Cut Roll/Set 
 Quality Diary and Lab Entry 
 Multivariable Profile 
 Web Inspection System Fault Map Overlay 
 
Quality Diary and Lab Entry was the only essential optional application in this project. Lab test re-
sults can be manually entered and stored with it. With quality diary interesting data can be shown 
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2.8 NetEye 
 
NetEye is a third party software that monitors for example: 
 
 Workstations  
 Servers  
 Processes  
 Network devices. 
 
NetEye sends alerts as a text message or an email or both if some monitored device, process or 
service does not work as intended. Also resources can be monitored with NetEye, for example if the 
CPU or memory usage crosses a set limit, NetEye sends an alert notification. The user can produce 
reports of monitored servers, processes and devices. Figure 3 shows how the NetEye works. (Hon-
eywell.) 
 
FIGURE 3. Graph of how the Honeywell’s NetEye works (Honeywell.)  
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3 IDENTIFYING THE ESSENTIAL RAW DATA FROM A PRODUCTION DATABASE 
 
The main part of this thesis was to load the data needed on the reports from the production data-
base and create the reports. The essential data was loaded to the data warehouse with SQL Server 
Integration Services (SSIS) and the reports were done with SQL Server Reporting Services (SSRS). 
Most of the data refining was done in the stored procedures and some of the reports needed multi-
ple procedures. There were dozens of SSIS packages and reports done during this project.  
 
3.1 Gathering the data from the automation system 
 
PHD Collector servers collect the data from the automation system at the mill based on its tag con-
figuration. Every sample place has its own PHD tag or PHD virtual tag. This data is then combined 
and saved into a database at the PHD Shadow server. In the next step Quality OptiMiser server 
loads the data from the PHD Shadow server based on PHD tags, and if needed makes additional 
calculations and finally loads data into the OptiVision database. This data flow is shown in Figure 4. 
 
 
FIGURE 4.  Graph of the data flow 
 
3.2 Loading the production data to the data warehouse 
 
Before the transfer of data from the source database is started, the essential data for reporting 
should be identified. Unnecessary data should be avoided, since it only causes extra load to the sys-
tem. After the essential data for reporting in the OptiVision database has been specified, this data is 
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then transferred to the data warehouse, in this project this is done with SSIS packages which are 
created by Microsoft Visual Studio. 
 
The data needed on the reports is selected with SQL query (Figure 5) or the whole table can be se-
lected and then the creation of actual SQL query by user is not needed. The OLE DB connection 
manager is set to the source database and Data access in this project is selected between SQL 
command and Table or view selection. 
 
 
FIGURE 5. Selecting the data from source database with SQL query in SSIS 
 
On the first data loading there are no limitations on how far from the history the data is taken be-
cause all the data is needed. During data loadings later on, the data from last couple of days is 
loaded. Some of the laboratory data is added in the OptiVision database some days later based on 
the actual lab measurements and there may be also corrections to other data. This is why the data 
is loaded from last couple of days rather than only from the last day.  
 
The date condition is converted to Unix Timestamp and saved in variable because OptiVision uses 
this time format and if the date was converted to the Unix Timestamp format in WHERE clause, the 
conversion would be done to every row of data and the query would be many times slower and 
heavier. 
 
Most of the data refining in this project is done after the data has been loaded to the data ware-
house but this data can be also modified in the SSIS packages. If all of the data refining is done in 
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the SSIS packages, almost every report needs its own package. In this project only data needed on 
every report was modified in the SSIS packages. For example Figure 6 shows how machine name is 
generated from the machine id and how unitizing is generated from the pallet spec id. 
 
 
FIGURE 6. SELECT-clause with data refining using CASE expression 
 
When SSIS package is executed, it first truncates the temporary table to make sure the table. After 
this the package loads the data from source database to temporary database and merges it with da-
ta warehouse table (Figure 7). 
 
 
FIGURE 7. Example structure of a SSIS package 
 
Insert or update b_invoiced_units step in Figure 7 contains merge query which merges the data in 
temporary table and the data in data warehouse table. Query in Figure 8 first selects all the data 
from temporary table except the data found from destination table with exactly same data. After 
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this the temporary table’s rowid column is compared to destination table’s rowid column and if they 
match, the query updates the destination table and if not, it inserts the data to the destination table. 
 
 
FIGURE 8. Example of a merge query between a temporary table and a data warehouse table 
 
There were nearly 20 different SSIS packages in this project. Most of the packages were for trans-
ferring the production data from production database to the data warehouse. Some packages were 
for refining the data in the data warehouse. This data refining could have been done in database 
views or in stored procedures but it would have loaded the system on every use. When this was 
done in the procedures, it only occurred once in the morning. After this the information can be ac-
quired from a single table and this barely loads the system. 
 
3.3 Scheduling the execution of SSIS packages 
 
A SSIS solution can contain many packages and in this project all tables from one database are 
loaded in one solution and every table has its own package. After the solution and all its packages 
are complete and tested, it can be deployed. The whole project needs to be deployed since SSIS 
packages in one project cannot be deployed separately.  
 
The execution schedule for SSIS packages is done with SQL Server Agent, after the package is de-
ployed, otherwise the SQL Server agent will not find it. SQL Server Agent executes scheduled jobs, a 
job may contain one or many steps. (SQL Server Agent 2015.) Figure 9 shows the settings of OV-
hourly-load job, which is executed every hour between 08:00 and 16:00 every day.  
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FIGURE 9. Example settings of job execution schedule in SQL Server Agent. 
 
Some of the SSIS packages has to be executed every hour during office hours in order to get the 
essential data to reports almost in real time. OptiVision data loading solution has two jobs in SQL 
Server Agent, one which is executed once a day at 06 in the morning and it loads the data from last 
seven days. Other one is in picture 5 and it is executed every hour but it only loads data from cur-
rent day.  
 
There are 2 versions of every package that has to be executed every hour during the office hours. 
The package which loads data from the last seven days would be quite a heavy process to be exe-
cuted every hour and the data is already loaded once in the morning, so only the data from current 
day is essential for hourly executed packages.  
 
 
3.4 Report development 
 
The production data from different tables is joined together in database views and report gets its 
data from these views with a stored procedure or a direct SELECT-clause. In most cases in this pro-
ject it was more practical to create a stored procedure because handling of the data is easier that 
way. The columns selected and calculations made in a SELECT-clause or in a stored procedure 
should be specified in designs as precisely as possible, because it makes the creation of a SELECT-
clause or a stored procedure much faster and easier. 
 
In the first appendix is an example of a stored procedure. At the beginning of a stored procedure 
the report parameters are introduced and then the temporary tables are created. These temporary 
tables are used to store a data before taking it to the report. In this example the data is stored in 
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multiple temporary tables because some of the data is aggregated and grouped differently from the 
other, so they are calculated separately and then joined together before the data is delivered to the 
report. There are temporary tables for: 
 
 All the data matching report parameters 
 Total weight per invoice 
 Total weight of selected dataset 
 Unit count  
 
First all the data that matches with the report parameters is loaded to the temporary table called 
#temp and the data for all the other temporary tables is loaded from this #temp table.  
 
In the IF-statement of the first appendix, the content of the column headers is set based on the 
language selected in the report parameters. In some reports the parameter selected may change 
the whole query and this is handled with the IF-statements.  At the end of the stored procedure all 
the temporary tables and possibly other tables also if needed, are joined together and delivered to 
the report. 
 
There were dozens of stored procedures in this project, some reports needed even seven different 
procedures. Some of the parameter lists were also made with stored procedures, because in that 
way the information that was not in the database, was rather easy to be added. The length of the 
procedures varied a lot, some were ten lines of code and some were hundreds of lines. 
 
The actual report is created with Microsoft Visual Studio. A SSRS project contains one or many re-
ports and a SSRS solution also contains one or many SSRS projects. A SSRS project can be created 
without it being in any solution. Reports can be created with a report wizard or from scratch. Report 
Wizard can be a handy tool when creating reports for the first time but creating and configuring 
everything manually is in fact faster and even easier when being familiar with report creation. The 
result is exactly as wanted when everything is done manually. 
 
There were two shared data sources in this project, which means that each one of them has to be 
created and setup only once, after that it is possible to choose them from the dropdown list. After 
the report is created and data source or sources are selected, report parameters should be created 
first so that the stored procedure created for the report can communicate with the report.  
 
If the dataset is setup before the report parameters, an error message is raised even if the dataset 
and stored procedure is setup correctly, because the parameters do not match between the stored 
procedure and the report. 
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FIGURE 10. Properties of a report parameter. 
 
In Figure 10 is an example of a report parameter, in general tab are: 
 
 Name of the parameter 
 Prompt, the text shown to user of a report 
 Data type of a parameter 
 Allow blank, null or multiple values 
 Visibility of a parameter 
 
In the Available Values and the Default Values tabs, the values can be set to come from a query or 
they can be set manually.  In the Advanced tab, refreshing of the data can be set to happen always, 
automatically or never, when parameter changes. 
 
In Figure 11 are properties of a dataset, first dataset needs a name and data source, then data is 
got by text query or a stored procedure. Dataset in picture 7 gets its data by text query because it is 
a simple dataset that only gets a couple of columns from two tables and the data does not need to 
be modified or calculated.  
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 FIGURE 11. Properties of a dataset 
 
With more complex datasets the stored procedure is usually better choice. When the Stored Proce-
dure radio button is selected, the stored procedure wanted can be selected from the drop down list 
but the stored procedure has to be created before it can be selected.  
 
In the Options tab of Dataset Properties, the following properties can be set: 
 Collation 
 Case sensitivity 
 Accent sensitivity 
 Kanatype sensitivity 
 Width sensitivity 
 Interpret subtotals as detail rows 
 
In the Filters tab, filtering for rows with the specific data, can be added, removed and managed. 
The report parameters are managed in the Parameters tab and the fields are managed in the Fields 
tab, many times when using a stored procedure and a new parameter is created after the dataset, it 
has to be manually added in the Parameters tab. 
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 FIGURE 12. Function for multiple value parameters handled in stored procedure. 
 
When a parameter has multiple values, the stored procedure can not directly handle it, for example 
in WHERE-condition. In appendix 1 parameters with multiple values are called with: “WHERE ma-
chine_id IN (select * from fn_MVparam(@pMachine))”, fn_MVparam is a custom function which 
modifies the parameter string so that a stored procedure can handle it, the function is shown in Fig-
ure 12. Dataset with text query does not need a custom function because it can handle the parame-
ter with IN – condition, for example “WHERE machine_id IN (@pMachine)”. 
  
After the dataset is setup the data needs to be displayed, this can be done for example with graphs 
or tables. Table can be done so it creates fields dynamically based on the data or the fields can be 
done manually beforehand. In most cases, dynamic fields are the best way to go at least in this pro-




FIGURE 13. Structure of a report in design mode. 
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Figure 13 shows an example of a report in the design mode. In most of the fields are only text 
“<<Expr>>”, this is because this report has two language options and it is handled with an expres-
sion, example in Figure 14. Order id is the grouping parameter for rows in Figure 13, so for every 
order id a row will be created. Below the order id row there are summary rows and above a header 
row. Every column is static except the one on the right with the header “[header]”, this column has 




FIGURE 14. Expression to change text of a field based on language selected. 
 
In SSRS the content of a field can be altered with an expression, it can execute custom code or 
premade functions for:  
 Math  
 Text 
 Date and time 
 Inspection 





The Switch function is used to set a text of a textbox in Figure 14. If the pLang parameter value is 
“FIN” it sets the text to “Toimitettujen yksiköiden laatuarvot” and if the parameter’s value is STD it 




FIGURE 15. Rounding of numeric value in report expression and in SQL query. 
 
Most of the functions used in expressions can also be used in the stored procedure and vice versa, 
Figure 15 shows an example of rounding a numeric value in the expression and in the stored proce-
dure. In practice they both do the same thing but in this case the stored procedure version is sim-
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pler and better. When rounding is done in the expression with the Format-function it converts the 
numeric value to text and it has to be converted back to integer. There are many more ways to do 
this kind of conversion and the best way is found with testing the different possibilities.   
 
Some functions like standard deviation will not work as intended if there is only one value and text 
to integer conversions, in this case it would only give error message: “NaN”. But when the rounding 
is done in stored procedure the standard deviation function gives value zero as it should. Neverthe-
less in some cases expression is better place to use functions than stored procedure, because it us-
es functions to every row and column it dynamically creates. 
 
At some point it was noticed that sometimes the report manager starts very slowly. After some re-
search, the reason was revealed to that by default SSRS Services recycles the data after 720 
minutes and goes into some kind of a sleep mode. To work around this sleep mode, the recycle time 
has to be changed in rsreportserver.config file. In this project the recycle time was changed to 1440 
minutes which is 24 hours.  
 
The change of recycle time itself will not fix the problem, because the SSRS Services still goes to 
sleep mode. The problem with the sleep mode was fixed with PowerShell script (Figure 16). The 
script was scheduled to happen every day at 04 AM with Windows’s Task Scheduler. 
 
 
FIGURE 16. PowerShell script which prevents the SSRS Services from going to sleep 
 
The PowerShell script preventing the SSRS service from going to sleep is shown in Figure 16. First 
the script stops the SSRS Services and then starts it again. After this the script forces the report 
manager to load for the first time, by downloading the report manager page as a string. 
 
3.5 Testing and deployment of reports 
 
After the report is done it has to be tested with every possible parameter combinations. When the 
report is tested with every possible ways, the data should be validated. If raw data does not change 
a lot between PHD and report, the numbers on report should be compared to the data on PHD.  
 
Data that comes from Quality OptiMISER should be compared to it with quality diary. When there is 
differences between quality OptiMISER and the report, the difference is most likely caused by pro-
gramming mistake. Sometimes the data between Quality OptiMISER and the report matches but it is 
known that the data is not valid. In this case the first thing to check is the calculations made in the 
Quality OptiMISER. If the calculations are correct or there are none, the next step is to check from 
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Quality Procedure Manager what PHD tag is assigned to the quality property. If the tag is correct, 
then the reason for false data is before PHD.  
 
When the report is tested it needs to be deployed to report server. Otherwise than with SSIS, with 
SSRS you can deploy each report in the project separately or the whole project or solution. Before 
the reports can be deployed, the reporting server has to be defined in the project properties. Re-
ports can also be deployed manually to the server. In this case the reports are uploaded to the 
server with browser. The address of Report Manager is usually: reportserv-
er/Reports/Pages/Folder.aspx. 
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4 ERROR HANDLING 
 
It is of course important to try to prevent errors at all-time but no matter what is done, errors are 
inevitable. It is important to specify how to notice an error as soon as possible when it happens and 
specify how to fix it as efficiently as possible.  
 
4.1 Checkpoints for errors 
 
Most of the error monitoring in this project is done with Honeywell’s NetEye. It monitors that the 
servers and services are up and running. 
 
When loading the data from the production database to the data warehouse database, the check-
points are handled by creating an event handler to every package (Figure 17). The event handler 
sends an email if the package fails, the email contains information of what caused the error. If the 
SSIS package has worked in the first place, the error is probably caused by a duplicate row or some-
thing has changed in the source database. 
 
 
FIGURE 17. SSIS event handler with Send Mail Task 
 
As shown in Figure 17 after the event handler and a send mail task is created, the send mail task 
has to be configured. In General tab of Send Mail Task Editor, the name and the description of the 







         







First the SMTP connection has to be set up with SMTP Connection Manager. Basically SMTP Connec-
tion Manager only needs the name of the SMTP server and the connection is then configured. When 
the connection is created, it can be selected from the SmtpConnection drop down list.  
 
Other content in the Mail tab are the contents of the mail; the subject and the actual message are 
generated with expressions in this case. In Expressions tab, for example the content of the mail can 
be set with expressions. In Figure 17, the subject and the message of the error email are generated 
with expressions. 
 
After the report is done and tested, there should not be any major errors with it as long as the SSIS 
loads the data to the data warehouse. Errors in the stored procedures or in the actual report files 
are fixed during testing, if the testing is done correctly.  
 
After in-depth testing of the reports, basically only errors that may occur in the report files are SSRS 
service or reporting server being down. As mentioned before, servers and services are monitored 
with NetEye, so in problem situations NetEye handles the error notifications. Of course if there are 
malfunctions before the actual report, the results of the malfunction also show on the report. Also if 
there have been modifications to the data, it may require actions with the stored procedures or re-
port files. 
 
4.2 Error types and sections 
 
Errors are mostly caused by operators’ mistakes, hardware malfunctions, or a bug or malfunction in 
a software. Bugs caused by programming mistakes are kind of easier errors, because they can be 
noticed and fixed during testing when it does not affect the production. When hardware breaks or 
malfunctions, it usually has to be replaced or fixed and with high probability it breaks when the pro-
duction has already started. 
 
Errors usually occur in this system on one of the following sections: 
 
 PHD 
 Quality OptiMISER 
 SSIS packages 
 Database procedures 
 Calculations made on the report 
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NetEye monitors every section above but it only sends the alerts if the whole server or the service 
goes down or some resource reaches limit value. Errors that are not caught on the checkpoints, are 
usually noticed not until on the report as false data.  
 
If the false data is noticed not until on the report, the easiest way to locate the cause of the error, is 
to compare the data on the report, first to the data on Quality OptiMISER. If the data between Qual-
ity OptiMISER and the report does not match, the error is located in the SSIS package, database 
procedure or on the calculations made on the report.  
 
If the data matches between Quality OptiMISER and the report, the error is located in one of the 
earlier steps and it can be found by comparing every step to each other. If there are no differences 
among steps, the problem is probably in automation system. 
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5 SUMMARY 
 
The goal of this thesis was to create working reporting and transfer the production data from pro-
duction database to the data warehouse database. Additionaly this process and steps needed for 
successful reporting was documented. At the startup all the reports were working, all the data was 
successfully transferred to the data warehouse server and all SSIS packages were working and also 
this report works as a documentation of the process. 
 
There was a little problem with the SSIS error email event handlers. When the error email event 
handlers were tested, there was no antivirus software installed on the data warehouse server and 
the error emails worked exactly as they were planned to work.  After the antivirus software was in-
stalled to the data warehouse server, it blocked all the error email. Fortunately this was noticed with 
the first SSIS package failure and the exceptions for SSIS were made to the antivirus software. 
 
Other than that there were basically only modifications to some of the report layouts and decimal 
precision. Most of the layout changes were made because a report had to fit on one page when ex-
ported to a pdf. 
 
5.1 Further Development 
 
The system created in this project needs to be maintained and monitored. There will be some new 
features added later, meaning new reports and possibly SSIS packages for them.  
 
Even though the development of the SSIS packages and the reports went smoothly, improvements 
can be made in next project based on this project. For example some of the stored procedures 
needed a lot of adjusting because they were approached from the wrong direction in the beginning. 
Also some of the calculations on the reports or in the stored procedures were made too complicated 
in the beginning, although there were simpler ways to do it.  
 
The SSIS packages in this project were designed and developed in the way they can be used also 
on other projects with little modifications. The packages did not refine the data so far, that they 
would have became usable only in this project. Most of the project specific data refining was aimed 
to happen in the stored procedures, so that the reports would also be as flexible as possible be-
tween projects. 
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